out how someone else would feel, given what is described: if you can't, it's not funny.
As yet, the 'what?' question has not been explored systematically, but anecdotes of play suggest that some species may have cognitive abilities beyond those we credit them with. Baboons have been observed teasing cattle, pulling their tails when the cow was safely behind a wire fence and could not hurt the baboon (B. Smuts, personal communication). Teasing is fun for us because we realize how the victim feels [8] : does this mean that baboons have some as-yetunrecognized theory of mind ability? Young elephants regularly chase other animals, not just predators like jackals that might present some small threat to them, but also totally harmless species like wildebeest and egrets (personal observation). It would surely be a stretch to claim that elephants need such games to perfect their chasing skills or develop their chasing repertoire; so why is this fun for an elephant? Chimpanzees use objects as tools in many different ways, and it is therefore no surprise to find that they often play with objects ( Figure 2 ). But when an adult chimpanzee, slowly consuming the brain of a monkey it has helped hunt, carefully places small pieces of skull onto a nearby liana, one-byone in a neat row just like we might place plum stones on the edge of a plate, it raises a question: how does a chimpanzee think about objects, such that this neat pattern is fun to make? In the future, the analysis of the specific content of animal fun, in addition to its distribution and functionality, may have the power to help us understand much more about how animals see their world. Why study play and fun in dogs and their wild relatives? Clearly, these two dogs are having fun. Domesticated dogs are fascinating mammals. We created them in our own image, often favoring traits that compromise their health and longevity, and they also vary greatly in size, shape, mass, color, coat, personality, and behavior. And, because they are easy to observe and to identify reliably in various environments, dogs are wonderful subjects for studying a wide variety of behaviors, including social play. So too are wolves and coyotes. Through comparative research, we have learned much about the nitty-gritty details of what dogs, wolves, and coyotes do when they play and how they have fun (for example, how they ask another dog to play, how they announce their intentions, how cheaters are treated, and how they apologize and forgive transgressions against the rules of fair play). We also have generated some theories about the evolution of social behavior and moral sentiments -wild justiceand have begun to answer 'big' questions about such areas as fairness, peace, moral behavior, and social justice in animals. Having fun on the run and playing fairly is tightly linked to the evolution of social tolerance, social reciprocity, individual fitness, and peaceful relationships among group-living animals. What I write here for dogs, wolves, and coyotes also applies to other animals.
Playful fun in dogs

Quick guides
What is play? In the late 1970s, John Byers and I developed a well-received definition of the word 'play' as it applies to social interactions, namely: "social play is an activity directed toward another individual in which actions from other contexts are used in modified forms and in altered sequences". Our definition centers on what animals do when they play -how they use a kaleidoscope of actions such as biting, pouncing, mounting and humping, and body slamming in unpredictable sequences -or on the structure of play, rather than on possible functions of play ( Figure 1 ). Of course, in addition to social play, dogs and other animals engage in self-play such as tail-chasing and object play, including playing with various types of balls or other objects, and tug-a-war with other individuals. Here I will focus on social play and why it is such an important activity. But, both self-play and object play are clearly fun.
One reason why studying play has been so difficult is because it is a hodge-podge of lots of different activities borrowed from various social contexts, and it takes a lot of time to learn about the details of this fascinating behavior. It can take many hours to conduct frameby-frame analyses of as few as ten minutes of play captured on video, and these sorts of analyses are essential to gaining an understanding of this behavioral phenotype.
The 'F' word: what is 'fun'?
Fun is one of the two 'F' words that have received growing attention by ethologists, the other being 'friends' (researchers ask, for example, do animals make friends?). Ample data show that animals both have fun and make friends. Like play, fun is hard to define, but you know when you're having it. Having fun means doing something that is amusing, enjoyable, and pleasurable and feeling good about it. It is an evolved adaptation and important for keeping an action or activity in an individual's behavioral repertoire. In my studies, I take a strongly evolutionary and ecological approach using Niko Tinbergen's integrative ideas about the questions with which ethological studies should be concerned: namely, evolution, adaptation, causation, and ontogeny (development and the emergence of individual differences). University of Tennessee psychologist Gordon Burghardt, author of The Genesis of Play, later suggested adding 'subjective experience' to Tinbergen's scheme.
So, concerning play and fun, we can ask: Why did they evolve? How do they promote survival value and reproductive fitness and allow individuals to come to terms with the social situation in which they find themselves? What causes play and fun? How do play and fun develop? What is the emotional side of play and fun or what is the personal experience of animals while they are playing? Play is serious business but it also is fun: animals seek it out, it is a voluntary activity and play is highly contagious. Playing dogs are magnets for others and I am always amazed at how fast dogs invite strangers into a playgroup and how they are absorbed into the fun. I think it's clear that dogs know when others are having fun and when they're not. And, as an aside, studying play is a lot of fun in and of itself: research should be fun and I'm sure I've continued to study play for more than four decades because it is fun to do.
Why has playful fun evolved?
Play may serve a number of functions simultaneously, for example, socialization (allowing animals to become card-carrying members of their species), exercise, practice, cognitive development, or training for the unexpected, the last theory being based on the kaleidoscopic (unpredictable) nature of play sequences. I see part of the fun of playing to be related to its
in the cerebral cortex. Clearly this is a vital consequence of play and having play be fun is a good way to be sure animals play.
Bows are honest signals: the hidden language of play. My early research focused on the importance of 'bows', a yoga-like position, in the initiation of play. Bows occur when a dog crouches on his forelimbs and sticks his butt into the air, and they send the message "I want to play with you". In my early research, however, I did not see how bows were used to punctuate play sequences and tell others, in essence, "I am going to bite you hard but it is still play" or "I am sorry I just bit you so hard, please forgive me". I also did not see at the time how individual patterns of play could be related to the development of social bonds and individual dispersal patterns or to reproductive output. Subsequent studies show that individual differences in play have widespread and long-term effects.
What is the fair way to play and have fun? To gain an understanding of the nature and importance of play and fun, it is essential to do detailed film analyses, because dogs and other animals use subtle signals and very rapid exchanges to maintain the play mood. Hidden in the frivolity is a language of play that includes honesty, empathy, and cooperation. I think of cracking the canine code as canine confidential. When animals play, they are constantly working to understand and follow the rules and to communicate their intentions to play fairly. They fine-tune their behavior on the run, carefully monitoring the behavior of their play partners and paying close attention to infractions of the agreed-upon rules. Four basic aspects of fair play in animals are: ask first; be honest; follow the rules; and admit when you're wrong. When the rules of play are violated and when fairness breaks down, so too does play and the having of fun.
For example, when dogs ask another individual to play they use different actions, including bows, pawing, and faking left and going right and running away to initiate chase (not to defend themselves). Following the rules simply means that a dog shouldn't bow if they don't really want to play. Other dogs expect them to play fairly and not try to mate with them or dominate them. And, admitting when you're wrong means that, when a dog bites another dog too hard or slams into them vigorously, she will do an immediate bow as if to say "I was really playing with you, I'm sorry", and the other dog accepts the apology and forgives her and play continues.
The main point that has emerged from decades of study is that, while dogs are having 'fun on the run', they are carefully negotiating what is happening and using subtle signals to maintain the play atmosphere. It also turns out that humans do much the same to keep play fair -just watch kids on a playground.
What happens when play is not fun anymore, when individuals break rules? Play bows are honest signals, signs of trust. Bows and other play signals are rarely used to deceive others in canids or other species. Although many people think that the rules of play break down frequently, they do not. We learned that on only around 2-5% of time do animals violate the agreed upon play mood. Do dogs or other animals feel shame or guilt when they lie about their intentions to play? We really do not know, but this would be an exciting area of research.
We do, however, know that for wild coyotes, individuals who do not play fairly (cheaters) and who reduce the fun factor are actively avoided or their play invitations are ignored and they do not form strong and long-lasting social bonds. Because they are socially ostracized these loners tend to leave their natal (birth) group on their own and suffer almost four times the usual mortality rate during the first year of life. Violating the rules of play is maladaptive and can disrupt the efficient functioning of the group. This is a good example in which the data we collected on social play and the dispersal patterns of identified individuals did not make sense to us at the time: however, as ideas about fair play and individual patterns of dispersal emerged they took on significance.
A major message from research on captive and wild canids is clear:
don't bow if you don't want to play and have fun. Play means play.
Morality of fun: if you're having fun, why not be nice? Social morality, in this case behaving fairly, is an adaptation that is shared by many mammals. Behaving fairly evolved because it helped young animals acquire social and other skills needed as they mature into adults, and because it is adaptive and helps animals, including humans, survive and thrive in particular environments. There is no reason to assume that social morality is unique to humans. And, having fun is a good way to keep fair play in the behavioral repertoire.
Animals can have fun, be nice to one another, be fair, and honor the trust that each has for the other. In order to play they have to do just this, because most, if not all, individuals in a group will benefit from adopting this behavioral strategy and group stability may also be fostered.
Can dogs and other animals have too much fun? Social play clearly is fun for the players. Future research should also consider whether it is possible for animals to have 'too much fun' or behave 'too fairly', following up on research on humans in the field called 'diagonal psychology' that shows there can be negative consequences associated with being too full of oneself or for being 'too happy' or having 'too much fun'. Thus, one can ask if there is stabilizing selection for fun and fairness that reins in the possible costs of behavior that can be too risky or too costly, including social play. We know, for example, that individual golden marmots, southern fur seals, and young bighorn sheep who are caught up in the frivolity of play seem to suffer more injuries and higher mortality than those who are not playing. So, while there are bits of data that inform this area of inquiry, it really is wide open for further detailed study.
What is really nice about studying play and fun in dogs is that you can see all of the above at your local dog park. When we study play and fun we're really studying ourselves as well. And, it's fun to do. It's a winwin for all involved.
So are dolphins no fun at all? While we may misinterpret some of the behaviour patterns that dolphins exhibit, we also mustn't overlook the contexts in which our functional explanations do not apply. Dolphins can often be observed to stop what they were doing to approach large ships to ride in the bow wave, just to return to their starting point after the boat had passed. Surely this cannot be explained as saving energy when travelling; if anything, it is a waste of time that could be spent foraging. In fact, humans creating opportunities like this can lead to fitness consequences with animals spending less time on crucial activities such as foraging or looking after their young. So dolphins clearly do seem to spend time playing. Very few studies, however, have addressed dolphin play in a quantitative way excluding alternative explanations. Perhaps the riding on a bow wave is a display to the opposite sex; currently, we have very little data to definitively exclude such alternative explanations.
What are common forms of play in dolphins?
The most common behaviour patterns reported as play in dolphins are play fights/chases; wave riding, including riding on bow waves of ships or large whales; and object play, using seaweed ( Figure 1B ) or sea grass, or other available objects, such as fish or sea turtles. Surprisingly, there are very few reports of dolphins using non-organic objects such as stones for play. The exception is playing with sand by moving it around through pressure waves or with their rostrum. Playing with plant material can also extend into social play, where animals pass a piece of plant back and forth between each other, or put it in the water, just to grab it again when others become interested in it. Even when playing alone, dolphins often pass seaweed from one part of their body to another, showing a remarkable skill in object manipulation in the absence of a flexible grabbing tool like a hand. Thus, the play object can pass from the beak to the flipper or fin and to the tail fluke. Fish and other marine life that do not serve as prey are regularly used in dolphin play: dolphins may push these animals around or chase and grab them just to release them before chasing them again. While there are a variety of play patterns, time spent playing
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What is play? Play has long been a well-recognized behavioural category that many animals display; but it has always been particularly difficult to define. Definitions require that play behaviour must not contribute to immediate survival needs; it should be intrinsically rewarding, pleasurable, spontaneous, voluntary and intentional; it must be modified (for example, incomplete or exaggerated) relative to functional behaviours; it should occur repeatedly and, in particular, when the animal is 'relaxed' -that is, when it is not immediately threatened or in a competitive situation. To show that all of these criteria apply is a somewhat tall order for animals; however, some species show clearly creative ways of interacting with their environment that seem to serve no particular purpose, and in these cases play is an obvious explanation and may provide learning opportunities or stress relief that ultimately also provides a survival benefit.
Do dolphins play when we think they do? People often see dolphins as fun animals. This may have to do with the constant smile on their faces, a feature of their anatomy that they have no control over. It also reflects that the fast swimming, the leaping and surfing that we observe in these animals appears to be fun to us ( Figure 1A) . But is this all fun and games for the dolphin? Many of these behaviors have specific functions. Animals chasing each other at high speeds is often part of a serious fight. Leaping can be inadvertent in such interactions, when animals come to the surface to breath at high speed. Animals sometimes try to hit each other with their flukes when in the air as part of the fight. When travelling, leaping and surfing in waves are more efficient modes of transport than swimming underwater. The noise produced when re-entering the water can also be a signal to other dolphins and the impact can help to dislodge parasites. Thus, behavior that seems playful to us is often more serious for the animal.
